Toxicity of orally administered fat to the colonic epithelium of mice.
C57BL/6J mice were given a gavage of from 0.1 to 0.4 ml beef tallow (BT) or corn oil (CO). The damaging effect of the orally administered fat boluses could be visualized 2-4 h later by instilling the excised animal colons with Trypan blue, a vital dye that stains non-viable cells. Microscopic examination of sections prepared at these times revealed that the tall columnar cells on the surface of the normal epithelium were replaced with cells demonstrating flattened, pleomorphic, pyknotic and fragmented nuclei. This phenomenon was quantitated by scoring 100 intercrypt epithelial zones between well-defined crypts. The maximum damage, affecting 25-45% of the epithelial zones, was seen at 2-4 h after treatment with 0.4 ml of BT or CO and the epithelium appeared normal with less than 10% damage at 12 h. The mitotic activity in the colonic crypts was unchanged up to 8 h and then showed a marked increase of 2- to 3-fold at 12-16 h. The severity of the epithelial damage and ensuing mitogenic response was related to the size of the fat bolus. These observations would suggest that the effects of any carcinogens present in the diet or formed in the feces could be enhanced if a fatty meal results in colonic damage and subsequent cell proliferation as we have observed in mice.